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Proposal and Verification on Predicting Equation of Punching Shear Capacity for SFRC Slabs
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In this study, a design equation for the punching shear capacity of steel fiber

reinforced concrete (SFRC) slabs is proposed based on the Japan Society of Civil

Engineers (JSCE) standard specifications. Twelve SFRC slabs using hooked-ends

steel fibers were tested with varying fiber dosage, slab thickness, tensile steel

reinforcement ratio, and compressive strength. Calculating results by the design

equation are verified with the results of SFRC slabs tested in this study and

conducted by earlier researchers. Furthermore, the design equation is compared

with other design equations proposed by earlier researchers. Consequently, the

proposed design equation can predict the punching shear capacity of SFRC slabs

within an applicable accuracy.
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#F—1 FL—rarrz)—rold%E
Unit weight (kg/m’)
Mix No. Water Cement Fine aggregates Coarse aggregates
Mixed sand Crushed sand | Crushed gravel Lime stone
1 183 321 477 317 696 301
2 183 345 466 310 696 301

B, =4/1000/d 3)
B, =3100p 4)

B. =1+1/(1+0.25u/d) )
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HfrE O R (mm), u, (TRAEWTHEOERE (mm) T, #iff
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#—2 SFRC DOJEHEIRE & ¥ JHaEk

Mix No. Fiber volume Compressive Modulus of
fraction (%) | strength (N/mm?) | elasticity (kN/mm®)
1 0.63 27.8 192
1 0.67 24.6 226
2 0.72 42.4 296
2 0.91 21.6 214
1 0.94 31.1 24.0
1 1.03 30.4 24.0

B DT Ak B°— 2% SFRC WRAR & [RBEIC EBRENIC T
BEEToTZ. ZO8, BEEAEDFE L THo THIFIRREF
WSRO FZERBALE DR Z L B ARE DBV LT
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3.2 SFRC PRk & =B A&
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D SFRC JRIRZERL U 7=, 8512 —2 1R T L 912,

#—3 SFRC KIRDEET

. Effective depth | Reinforcement Fiber volume Maximum load

Slabs Thickness (mm) (mm) b ratio (%) fraction (%) (kN)
t100-0.67 100 70 0.85 0.67 137.5
t140-0.67 140 110 0.54 0.67 210.2
t180-0.67 180 150 0.40 0.67 297.6
t100-0.72 100 65 0.91 0.72 140.8
t140-0.72 140 105 0.57 0.72 213.2
t180-0.72 180 145 0.41 0.72 290.7
t100-0.91 100 65 0.91 0.91 120.8
t140-0.91 140 105 0.57 0.91 183.1
t180-0.91 180 145 0.41 091 231.2
t100-0.63 100 70 0.85 0.63 152.3
t100-0.94 100 70 0.85 0.94 147.9
t100-1.03 100 70 0.85 1.03 158.9
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#F—4 SFRC FRRRO#H & W AW T — X

- - - - T -
Reference No. | No. of slabs | Thickness (mm) Effective depth Remff)rcement FlberAvolume Length of loading ompressive ,
(mm) ratio (%) fraction (%) pad (mm) strength (N/mm”)
Authors 12 100~180 65~150 0.41~0.91 0.67~1.03 100 21.6~42.4
Ref. 3) 8 125 100 0.56 0.6~1.2 150 39.1~44.0
Ref. 4) 12 100 75 0.67~0.95 1.0~ 2.0 120 50.3~60.8
Ref. 5) 11 60 45 2.01~2.69 0.5~1.25 100 31.6~56.4
Ref. 8) 8 82.55 60 1.56 0.61~1.93 63.5 22.1~46.8
Ref. 9) 8 55,75 39,55 1.12 0.45~2.0 100 20.0~31.8
Ref. 11) 3 70 58 1.37 0.5~1.5 60 48.5~49.2
Ref. 15) 8 152 127 0.56, 0.83 1.0, 1.5 152 25.4~59.3
K—5 FIEREOLE
600 : : : : : Predicting equation No. of slabs Ave. S.D. Correlation Coef.
500 Ave:1.009 | A e Narayanan and Darwish . 0.981 0.196 0.896
S.D. :0.133 ! 10 ! Authors 1.009 0.133 0.972
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